MATERIALS AND METHODS
Virus. The MacIntyre strain of herpes simplex virus was employed for these studies. This strain has been used in previous work for the preparation of complement-fixing egg antigens in immunological and epidemiological studies of herpes simplex (Sosa-Martfnez and Lennette, unpublished data). The material used to inoculate the rabbit kidney tissue cultures consisted of a suspension of infected yolk sac with an LD60 of 10-2 5 as determined by the intracerebral inoculation of 18-to 21-day-old mice.
Preparation of tissue cultures. In general, the technique used in the present work was essentially the one described by Morann and Melnick (1953) .
The chief modification lay in the use of bovine amniotic fluid, beef embryo extract and normal horse serum, as the nutritive medium, since Enders (1953) had obtained a definite cytopathogenic effect when this medium was used to grow herpes simplex virus in human tissue cultures. Rabbit kidneys were obtained from fully matured, normal animals. The renal tissue used consisted mostly of the cortex, although no effort was made to eliminate the medullar tissue completely. The kidney tissue was minced with uterine scissors into two volumes of a HanksSimms solution (Weller et al., 1952) until the fragments were about 1 mm in diameter. The Hanks-Simms solution was used to wash the fragments which were then placed in warm (45 C) tubes. One ml of Enders' nutritive medium was added to each tube, which was then incubated at 37 C in a stationary rack. Seven days later, the nutritive fluid was replaced by fresh medium. On the 13th day of incubation, the tubes were examined microscopically under low power (100 X) and only those showing a luxuriant cellular proliferation were selected, and the nutritive medium changed for the second and last time. In most instances, from 70 to 80 per cent of the tubes showed a good cell outgrowth.
Assay of virus. Virus titers were determined in both mice and tissue cultures.
Serial dilutions in steps of either 0.5 or 1.0 logio units of the bacteriologically sterile infected fluids were prepared in buffered saline. Eight 18-to 21-day-old albino mice were used per dilution. The inoculum consisted of 0.03 ml intracerebrally, and the LD50 was calculated according to the method of Reed and Muench (1938) .
Tissue cultures were inoculated with 0.1 ml of the same viral dilutions used to inoculate the mice. The inoculated cultures were examined on the 3rd, 5th, and 7th days after inoculation. Criterion for infectivity of herpes simplex virus for this type of tissue culture is given in "Results." The endpoints of virus infection were expressed in TCIDr0, which were also computed by the method of Reed and Muench. Histologic examination. The occurrence of cytologic changes was determined by direct microscopic examination under low power (100 SOSA-MARTfNEZ, GUTIERREZ-VILLEGAS AND SOSA 
RESULTS
Propagation of the virus in tissue culture. Three days after inoculation of the rabbit kidney cultures with 0.1 ml of the original inoculum (infected yolk sac suspension with an LD50 equal to 10*-5 in mice), the nutritive fluid was collected, centrifuged, and inoculated into new cultures. Pasages were made in this manner up to a total of 15; in none of them did the fluids have an LD50 of less than 10-3.0 in mice. On the other hand, the virus inoculated into tubes containing only the nutritive medium deteriorated rapidly; the fluid which showed a titer of 10"9 on the first day showed no virus at all after 3 days' incubation (table 1) . These experiments showed that it was possible to propagate the virus in rabbit kidney cultured cells.
Determination of virus growth curve. In order to determine the developmental cycle of herpes simplex virus in rabbit kidney tissue cultures, the concentration of the virus in the nutritive fluid was measured at different intervals after inoculation of the cultured cells. The results of these virus titrations in mice are given in table 2 and in figure 1. It was observed that immediately after inoculation the concentration of the virus figure 8 , but usually these cellular rests were close to the original explants. By the 7th day following inoculation, lysis had occurred in all the cultured cells, and even the rounded cell rests which had a pyknotic staining were affected to some extent. Intranuclear inclusions similar to those described as inclusion bodies by Scott et al. (1953) were seen on the 1st and 2nd day after inoculation.
In the non-inoculated control tubes, the normal cells retained their characteristic forms for periods longer than 25 days, even when the fluid was not changed. Occasionally, rounded cells could be observed in non-inoculated tissue cultures though in very low proportion, but multinucleated giant cells were not seen.
Relationship between infectivity and histologic changes. Following addition of virus to tissue cultures the so-called dark or eclipse phase of virus reproduction was clearly revealed and the infective titer rapidly declined from 10-3 to 10-2 for a period lasting 24 hours (see figure 1) . Subse 
DISCUSSION
Evidence has been adduced in the present work that herpes simplex virus will develop in cultures of rabbit kidney cells. In the first place, the fluid of the 15th passage had a virus titer of 1 X 10-87, whereas the material of the 1st inoculum had a titer of 1 X 10-256, and in each passage the inoculum was diluted 1:11 when inoculated in 1 ml of the nutritive fluid of the tissue cultures. Furthermore, the virus deteriorated readily when incubated in the nutritive (cell-free) fluid, not lasting more than 3 days at 37 C. Finally, the uninoculated tissue cultures never showed any cell degeneration that could be attributed to viral infection, thus indicating that the virus was derived from the inoculum and not from the rabbit kidney used in the cultures.
The growth curve of herpes simplex virus in rabbit kidney cultures was found to be similar to the one described by Scott and coworkers (1953) for this virus in the chorio-allantoic membrane of the chick embryo, and in cultured cells from rabbit cornea. The virus showed a growth pattern which has been described by the above authors as being more characteristic of the virus than of host cells. In the present paper, the virus showed a lag phase of several hours, and it appeared that in the host cells studied actual growth commenced about 12 hours after inoculation. The stationary phase of growth occurred from the 2nd or 3rd to the 7th day, after which the concentration of live virus decreased. It should be pointed out that no normal cultured cells were to be seen after the 5th or 7th day after inoculation, and that on the 9th day even degenerated cells had disappeared.
Notwithstanding the total absence of cells after 24 days an appreciable quantity of virus was still demonstrable in the culture fluid. In explanation of the latter it is possible that a certain amount of virus reproduction may have occurred in secondary cell growth. In this connection, Ledinko et al. (1952) (Lauda and Rezek, 1926; Blank et al., 1951; Womack and Randall, 1953) . These same characteristics have also been observed in different tissues of herpes simplex virus infected rabbits (Goodpasture and Teague, 1923) , as well as in chorio-allantoic membrane (Woiman and Behar, 1952) , tissue cultures from rabbit cornea (Rivers et al., 1929; Scott et al., 1953) , and recently in HeLa cells (Scherer and Syverton, 1954) infected with the virus. Lysis of the herpes simplex infected cells has been observed by using fibroblasts as the host cell (Scherer, 1953; Stulberg and Schapira, 1953; Enders, 1953; Robbins and Weller, 1954) as well as epithelial celLs (Scherer and Syverton, 1954 
